
Europaisches 
Patentamt 



European 
Patent Office 



Office europ6en 
des brevets 




Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Passu ng der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Oberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fix6s a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifics a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n^ 

02075229. 1 



COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



Der PrSsident des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I'Office europ6en des brevets 
p.o. 



R C van Dijk 



DEN HAAG,D£N 
THE HAGUE, 
lA HAYE,LE 



07/11/02 



^£ST AVAILABLE COPY 



EPA/EPO/OEB Form 1014 - 02S1 



Europaisches European Office europeen 

Patentamt Patent Office des brevets 



Blatt 2 der Bescheinigung 
Sheet 2 of the certificate 
Page 2 de I'attestation 



^3fifr„U^'- 02075229 1 ^^Tm%: 21/01/02 

02075229.1 Date de dSp6t: 

Anmelder 

Applicant{s): 

Demandeur(s): 

3M Innovative Properties Company 
St. Paul .^Minnesota 55133-3427 
UNITED STATES OF AMERICA 



Bezeichnung der Eifindung: 
Title of the invention: 

^"VetCd"of" treatment of a textile or non-woven substrate to render same water and oil repellent 



In Anspruch genommene Prioriat(en) / Priority{iBs) claimed / Priorite(s) rHvendique8(s) 
Staat: Tag: Aldenzeichen: 

State 
Pays; 



Staat: lag- atJJZ 

^4««». Date* rllB no. 

b!^:!; ^te: Numero de depot: 



1 nternationale Patentklasslflkatton: 
Inlematlonal Patent classification: 
Classification intematlonale des brevets: 

D06M15/277. D06M15/295, D06M15/248 



cS;.tS*fMe%Tgn\T^^^^ AT/BE/CH/CY/DE/DK/ES/FI/FR/GB/GR/IE/IT/LI/LU/MC/NL/PT/SEAR 
Etats contractants designes lors du depot: 



Bemerkungen: 

Remarks: 

Remarques: 



EPA/EPOA5EB Form 1012 - 11.00 



009 21.01.2002 15:2 

J 

MEIHOD OF TREATMENT OF A TEXTILE OR NON-WOVEN SUBSTRATE 
TO RENDER SAliffi WATER AND OIL REPELLEOT 



1. Field of the iixvention ^ 

5 The present indention relates to a meltiod of loakiiig a textile or non-wovea substrate 
water repeflent and/or ofl repellent- The invention relates in particular to the use 
therdn of a fiuoropolymer that is based on short chain fluoiinated monomer units. 

2. Background of the invention 

10 Compo^tions jfor making substrates, in particular fibrous substrates, such as t^dil^ 
oil-- add water repellent have been long known in the art, Fhiorodienncd compounds 
have been well known as being Ughly ^fectxve in providing oU and water rqpellency to 
substiates and in panicular textile subs^ The conmierdially available 
fluorocbejtnical compo^ons <^ be applied at low levds and are generally efl^ctive in 

15 providing the dedred oil and water repdlencyproperti^ at ft Such a 

high efiSdency is d^died not otJiy because of the cost of ftuorodiemical coo^unds 
but also to assure that the treated substiiate retains its characteristios such that 
disturbing the look and feel thet^f is nMnuzed as Because of the 

desired effidenc^^, the fluorechemical composilions that are generally employed are 

20 typicalfy based on compounds that have fluorinated long cham alkyl groups, typically 
havixitg 8 or more carbon atoms or are based on polymers derived iGrom monomers 
having fluoiinated long chain alkyl groups. 



Fluoroohemioal compositions have also been used to treat non-woven substrates for 
25 use in medical applications, e,g. for surgical drapes, gowns or for the purpose of 
wrapping medical instruments. In such applications^ the fluoroohemical treatment 
should be efiEective in providii^ a barrier against penetration of bodily fluids^ in 
particular blood. Such bsurri^ should be sustamablejfor a Siiffidentlyl^ 

30 For exan^e^ polymers derived firom fluorinated aUeyl esters of acrylic or methacx^^c 
add have be« described in US 3,660,360. US 5,876,617, US 4 ,742,140, US 
6,121,372 and US 6^126,849. According to the teadiings of these patents, the 
fluorinated alkyl esters of aoyfic or mefhacr^c add can be copolymenzed with 
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various comonomers induding chlorine coid:aixiiiig monomers $uch as vinyl chloride 
and vinyfidene chloride or hydrocarbon monomers such as alkjdacrylate. Jt is shown in 
these teadiings that benefidal repdUenqy properties can be obtained with these 
polymers but tyincatty, these properties are adbieved with polymers that are derived 
5 fiomfhiorixiatedalkyl esters of aoyfio or methaciy^ 

in the (per)fiuQrinated alkyl part of the fluorinated monomer. 

From an environmental a^sipect, it would now be dei^rable to avoid the use of 
compounds tlxat have fluorinated long chain alkyl groups. Even if such compounds are 

10 polymerized into a macromol^nile wMch is then used in the fluorochemical 

composition, it has been found difScult to exclude residual low molecular wdght 
compounds that have fluorinated long chain allcyl groups. It has been reported that the 
latter compounds tend to be bio-accumulating in living organisms; this tendency has 
been dted as a potential concern regarding some fluoiochenucal compounds. As a 

15 r^t of this concern, it would be desuable to avoid the use of sadi compounds. 

It is fiirther a general known teaching that in fluoropolymers derhred from fluorinated 
alkjdacrjdates^ widi deoieaj^ chain lengdi of the perfluoroalkyi groiqp in the acrylate 
monomer^ the receding dynamic wat^ contact an^e decsreases and the sur&ce energy 

20 moreases;^ thus indicating a lower i^^^mcy performance of fluoropolymers based on 
such short clutinfluorfaiatedalkylaGiylates. This is for e^^n^le taught in a publication 
of 1995 titled '*Sxir&ce characteristics of fLuoroallg^l actylate copolym^ and their 
applications" by Motonobu Kubo, Suri^ce (HyoumenX Vol. 33, p 185 and in a 
publication of R Audenaiert et aL in The Journal of the Textile Institute, VoL 90^ pp. 

25 76-94 of 1999. 

It would now be desirable to find an alternative treatmettt for rendering substrates, in 
particular textile and nonrwoven substrates, water and/or oil repellent without u^ng 
compoimds that are environmratally objected to or by u^ng conq^ounds that are less 
30 objectionable. In particular, it would be desirable to find such treatment that can 

pix>vide good dynanuc water rqpellency to textile substrates such that textile substrates 
can be provided tiiat find utility in rain wear and outerwear articles* Desirably^ the 
alteimdve treatment can provide non-wov^ substrata with repelieocy properties and 
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aqueous fiqiiid penetration inhibiiion as msy be required fbr the use of such non-woven 
substrates in medical ^plicatioxxs such as in sur^^cal drapes or goivns and medical 
instrument wrapping. Desirably, the treatment is loigjaly elective and can achieve 
coixitparable or better peifonnanoe as ike hereto used fluorochemical conq>os^i^ti$. 

3 

3. Briefdescription of the invention 

The present invention relates to a method of treating a non-woven substrate or textile^ 
comprising the st^ of applying to said non-^woven substrate or textile a fhiorochenncal 
composition conqjrising a fluoropolymer tliat comprises: 
10 (a) between 25 and 97 nK>le%ofunits that can be derived from jSuorinat^ 

monomer selected from the group consisting of monomers according to the 
^u^fomaila: 

RrX-OC(O>C0EtHafc 

wherdnBf reprints a pofluorinated aKphadc ^coup having 3 or 4 
15 caibon atoms, X is an organic divalent linking group and R r^resent 

hydrogen or a lowv alM group having 1 to 4 <^on at^ 
(b) between 3 and 75 mole % of uxuts derived from a chlorine oontainifig 
comonomer selected from the group consisting of vinjfidene chloride, vinyl 
chloride and mixtures &weoi^ 
20 (c) optionally &rther unhs daived Seem monomers other tiban a fluorinated 

monomer and said chlorine containing comonomers; and 
the amount of units (a), (b) and <c) adding up to 100%, 
whereby said fluorochemical composition is applied m such amount that the 
weight of fluoropolymer on said non-woven substrate or te?d3e is not more than 
25 3% by wd^ based on the weight of said non-woven substrate or textile. 

It has been found that the method of the present invention provides water and oil 
repeHenCy properties to substrata in particular tesctile and non-woven substrates, tiiat 
approach the repdiency properties that are generally assodated with long dbain alkyl 
30 group cQXXtainixig fluorochemicals, ev^ at low application levels of tiie oono^sition. 

It is expected that tibio fluoropolymer of the present invention^ which contsuns short 
cbaln padSuoroali^ moires such as for example pcifluorobutyl moieties, when 
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e:sposed to biologic, thennal, oxidative, hydrolytic, and photolytic conditions found in 
the environment, v^ break dov;n to various degradation products. For example, 
compo^tions comprising perfiuorobutylsulfonamido moieties are expected to degrade;, 
at least to some extent, ultimately to peifluoFobutjIsulfonate ^t$. Xt has been found 
fl that perfluorobutyIsu]jlS>nate3 tested in the form of its potassh^m salt eUminat^ from 
tiie body much more ^eotively €han perfluoxohe?rj^lsidfonate and even more efiectively 
than perfluorooclykulfonate. 

4. Detailed description of the invention 
10 The composition used in the method of tr^ting a non-woven substrate or textile in 
accordance with the present invention comprises a fluoropolymer comprising units 
derived from a fluorinated monomer (a), a chlorine containing comonomer (b) and 
optional fiirdier monomer (c)» other than a fluoiinated monomer or the chlorine 
containing oomonomer (b). 

15 

The fluorinated monomer (a) is typically an ester of an o^p-ethylemcally imsaturated 
carfooogizc add and contains a fluoroaliphadc grotqp. The fluorinated monomer can be 
represented by the general fbnnula 



20 wberdn Rf represents a petfluorinatedalq^^ 3 or 4 carbon atoms, X 

is an organic divalent linking group and fi. represents hydrogen or a lower alkyl groi^ 
having 1 to 4 caxbon atoms. 

The perfluorinated aliphatic group !Rf is a perfluorinated, stable, tnert, preferably 
25 saturated, non-polar, monoval^ aliphatic radical containing 3 or 4 carbon atoms. It 
can be straight chain or branched chain. Especially suitable fluorinated monomers are 
those of which the Rf-group is of the fi>miula 

The linking group X links title perfiuoroaliphatlc group S^f to the free radical 
30 polymeris^le group. Linking group X is generally non-fiuorinated and preferably 
contains from 1 to about 20 carbon atoms, X can optionally contain oxygen, nitrogen, 
or sul&r-cont£uning groups or a combination thereof and X is firee of fimcdonal 
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groiqps that substantially inteifere -with fi'e&^iradi^ polymerization (ag.» polymeriz^ble 
olefimc double bonds^ thiols, $jxd other sudi fiiactionaliey known to tbiose skilled in the 
art). Exanqples of suitable liiddQg groups X include sMgfat chain, braxitched chain or 
cydic alkyl^e, aiyleae» araBqsdeDe^ sul&nyl, sul£i3gr» sul£>2]iatxiklo, caibonamido^ 
5 carboixylo>gr, utethanylene^ ureylme^ and oombinadons thereof such as 
sul&Miaimdoalkylene. 

Spedfic examples of fboiinated moiaomers indude: 
CaPaCF^CFzCFaCHzCHzOCOCR'^Kaij 
10 CF3(CF2)3CH20COCR^Hi 

CF3(CF3)3S0iN(CH3)CH2CH2OCOCR^CH2 

cy3(CF2)3SOzN(cias)CH2CH20coaiM:^^ 

CF3(Ca?2)3SOiN(ai3)CH2CH(CH3)OCOCR*=CH^ 

IS vAi&em is hydrogen or meliiyl 

The fluoiixmted monomer or mixtare thereof is typically used in amounts such that the 
fflrnoi;iTit of the corresponding units thereof in the polymer is between 25 and 97 mole9^, 
prefeii^Iy between 35 mole % and 95 naole%^ more preferably between 35 mole % 
20 and 85 mole 

The chloxine contaiiKbg conntonomer (b) used in the preparation of ihe fiuoropol^ymer, 
can be selected from the group consisting of vinylchlorfde and vuaylidmedMoride. The 
chlorine contdning comonomer or mixture thereof, is typically used m amounts such 
23 that the amount of the corresponding units thereof in the polymer is between 3 and 75 
mole %, prdSarably between 5 and 65 mole % and more preferably between 1 5 and 65 
mole %. 

The optional comcmomer (c), other than a fhiorinated monomer and the chlorine 
30 containing monomi^'(b), is a nonrfhiorinated monomer and is for eossxaplo a 

hydrocarbon group containing monomer such as monomer^ that can be repxesented by 
formula: 
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Rh-L-Z 



(ID 



wherein Rh represents an afiphalic group having 4 to 30 fflrbon atom^ L represents an 
org^c divalent linking group and Z represents an ethylemcally unsaturated group. 
The h3rdrocaxbon group is preferably selected from the group consisting of a linear, 
5 branched or cyclic allcyl group, an aralk:^ group, an allsgdaryl group and an aiyi group. 
Furljier non-fiuoiinated monomers include those wherein the hTdrooarbon group in 
fonnula (□) indudes oxyalkylene groups or substituents, such as hydroxy groups 
and/or cure sites, 

10 Exaniples of non-fluorinated comonomers indude hydrocarbon esters of an a,p- 
ethylenically unsaturated caiboxylic add. Example include n-buiyl(aneth)acrylate, 
isobulyI(nieth)aciylate, octadecyl(meth)aciyla£e> lauiyl(meth)acrylate» cycloheTcyl 
(meth)a€^late, cydodec^ <meth)actylate, isobonxyl (melh)acijdate^ phenyl 
(meth}acTylate, benzyl (meth)aarylate, adamantyl (meth)accyMe, tolyl (meth)a<3ylate, 

15 3,3-d]meth}HQ>utyl (meth)ac(]^e, (2,>dtmetlQ4rlH[nethyl)prop^ (meth)aciylaie, 
cydopaityl (xneth)acaylate, 2-ethylhexyl (meth)acrylat^ t-butyl (meth)aciylate, cetyl 
(tneth)ai^late^ stearyl (m€th)aci7late9 behenyl (mefh)acrylate, isooctyi (med^acxylate, 
n-octjd (meth)acryiate» 4-ethyl-qydohesyl (mjeih)actylate^ 2'-ethoxyeth;^ methacrjAate 
and tetrabydropyrai^ acrylate. Further non-fluoiinated comonomers include allyl 

20 esters such as allyl acetate and all34 heptanoate; alkyl vinyl ethers or alkyl allyl ethers 
such as cetyl vinyl ether, dodeq^lvinyl ether, ethylviziyl ether; unsatur^ed adds such as 
acrylic add, methacrylic acid, alpha-chloro acrylic add, carotonic add, maldc acid, 
ftimaric acid, itaconic add and their anhydrides and thdr est^ such as vinyl, aHyl, 
methjd^ butyl, isobutyl, hexyi, heptyl, 2-ethylhexyl, cyclohexyl, lauryl, stearyl, isobomyl 

25 or alkoxy ethyl aciylates and methaoylates; alpha-beta unsaturated nitriles such as 
actylonitrile^ methacrylonitrile, 2-chIoroacrjdonitril^ 2-cyanoethyl acrylate, alkyl 
cyanoac^dates; alpha^beta-unsaturated caibo^Qdic add derivatives svudii as all^ alcohol, 
ainyi ^ycolat^ a<iylanSd^ mefliadcy^^ aciylamide^ 
diacetoneacrylannde, anunodlksd (meth)aciylate$ such as N,N- 

30 diethylazninoethyimethacT^kte, N-t-butylanm a]Isyl(meth)acxylate$ 
having an anomonhim group such as (tneth)actylates of the formula XT BsK^'-R'^-* 
QCiOy^K^=CHz vvherdn X* represents an anion such as e.g. a chloride amon, R 
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represems iQrdrogeA or an aOcyl group and eachR may the same of different, 
represents an alkyleoe atid t^esents hydrogen or methyl; styrene and hs 
derivative such as vhQ^oIuen^ alpha-mc^ylstyren^ alpha-Gyanomelhyt styiexxe; 
IcfW^ oieMo bydro^botis wluch can contain halogen such as etl^lene^ prop^ene. 
5 isobutene^ 3«chIoro^l'^isobtiteaei, buta^ene, isoprene^ cUoro and didhlorobutadiene and 
2,5-dimetihyl-l,S-h0xadiene) hydrocarbon monomers compiling (poly)oxya]kylene 
groups inchiding (meth)acrylates of a polyeliis^ene ^iyco\^ (meth)acrylate& of a block 
copolymer of ethylene oxide and propylene oxide, (meth)acaylates of anrino- or 
diamino terminated polyethers and (meth)ac3rylates of methoxypolyethyleneglycols and 
10 hydrocarbon monomers comprising a faydroxyl group inchide hydroxylgroup 
contaimng (meth)acrylates> such as hydroxyethyl(meth)acr3date and 
hydroxypropyl(meth)acxylate. 

In a particular embodiment of the invention, the ftuoropolymOT includes units hscvix^ 

15 one or more cure These unhs ^11 typi^ilfydeixve from corre^onding 

conK>nomers that indude one or more curettes. Bythetenu'cure^'ismeant a 
fimctional gicoup that is capable of en^g^ in a reaction with the substrate to be 
treated. Examples of cure sites indude add groups such as carboxylic add groups^ 
hydroxy groups^ amino groups and isocyanate groups or blocked isocyanate groups. 

20 Bxan^iesofcomonom^ from v^ch a cure site mut may de^ (meth)aci3^c 
add, maleic add, maleic anhydride, allyl mefhacrylate, hydro?g^butyl vinyl ether, N*- 
hydroTQmethyl (mefh)acrylaniide, N-methosqmiethyl acrylamide, N-buto^cymethyl 
acrylamide, N-isobutoxytuethyl aciytomide, glyddylmethacrylate and ot,a dimethyl hl 
isopropenyl benzyl isocyanate . Other ©camples include polymerizable urethaneSj» that 

25 can be obtained by the reaction of a polymenzable mono-isocyanate with an isocyanate 
blocldng agent or by the reaction of adi- or poly- isocyanate and a hydroxy or atmno- 
fimctionalized acrylate or methacrylate and an isocyanate blocldng agent. Isocyanate 
bloddi® agents are compounds that upon reaction with an isocyaaaate group yidd a 
group that is unreaciivQ at room temperature with conrpounds that at room 

30 tempeiature nomiany react -with an isocyanate but wMdh group at elevated 
temperature reacts with isocyanate reactive cozr^ounds. Generally, at elevated 
temperature the blocking group will be rdrased fiom the blodced (poly^oqyanate 
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compound thereby generating die isocyanate group again which can then react with an 
isocyanate reactive group. Blocldflg agents and thdr mechanisms have been desc^ed 
in detail in ^Blocked isocyanates HL: Part. A, Mechanisms and chemistiy by Douglas 
Wicks and Zeno W. Wicks Jr., Progress in Organic Coatings, 36 (1999X pp* 14-172. 

S 

The blodked isocyanate may be aromatic, aliphatic, cydic or acydic and is generally a 
blocked di- or triisocyanate or a nuxture thereof and can be obtained by reacting an 
isocyanate with a blocldng agent that has at least one functional gcoxip capable of 
reacting with an isocyanate group. Preferred blocked isocyanates are blocked 

10 polyisocyanates that at a temperature of less than ISCC are capable of r^cting wilh 
an isocyanate reactive groups preferably through deblocking of the blocking agent at 
elevated temperature. Preferred blocking agents include axylalcohois such as phenols, 
lactams such as e-caprolactam^ 5-valerolactam» y-butyrolactam, oximes such as 
formaldoNime, acetaldoxhnei, m^yl ethyl ketone oxime!^ cyclohexanone axime^ 

15 acetophencne oxime> beozophenone <»dm^ 2^butanone oxime or dieth^ ^yoxime. 
Particular examples of comonomere faavix^ a blocked isocyanate group as the cure site 
indude the neaction product of a di-isocyanate, 2-hydroxjrel%l(meth)actylate and 2r 
butanone oxime or the reaction product of a di4$o<^anale, a mono(meth)aciylate of a 
polyethylene glycol and 2-butanone o^dme and the reaction product of a tdusocyanat&» 

20 1 equivalent of 2-hydr03Qrethyl(metfo)acr}rlate and 2 equivalents of 2-butanone oxime 
and the reaction product of oc,a-<£methyl m, isopropenyl benzyl isocyanate with 2- 
butanone oxfane.. 

Preferred optional comonomers (c) tlxat can be copolymerised with the fluorinaled 
25 monomer (a) and the chlorine containing monomer (b) include those selected from 

isobutyl (ineth)acrylate, butyl (meth)acrylate, 2-ethylhexyI (meth)acrylate, 2- 

hydroxyethyl methacrylate, laiiiyl (meth)aciylate, methyl methacrylate, 
■6dadecy/l(mefh)a:c^^^ N^iydroTqnnaeayl ac^ ' 

methaciylate, N-hydroxymetfayl acrylamide and urdhane (metfa)acsrs^e type 
30 monomers as described above. 
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Optioxiial coxQomomers (c) or nuxtures thereof may be used in amounts such that the 
amount of monomers (a), (b) and (c) adds up to 100%. Hydrocaibon comonomers of 
fonnufa (JS) above may be used m an amount such that the amoimt of the 
coiresponding umts in the polymer is up to 72 mole %, preferably 3 to 30 mole 
5 Comonomers having cure sites maybe tised in amounts sudi that the amount (tf the 
corresponding units m the polymer is up to 20 mole % preferably up to 7 mole 

The fluoropolymer used in the method of treating is typically prepared by fiee radical 
polymerisation e.g. by emulsion polymerisation or nM-emulsion polymerisation 

10 technique. Various sur&ctants sudi as adonicv catiordc^ non-ionic or amphoteric 

sur&ctants may be emplcyyed. They can be used atone or in combination. Altemaiivdiy, 
the polymOTsadon may be done hi solvent The polymerisation can be a ih^mal or 
photochemic^ polarisation, carried out m the preseace of a ftee rascal initiator. 
Usefid fiee lacBcal initiators areknowin the art and include azo confounds, such as 

15 azoU^dbuiyromtrile (AJBVi)^ azolnsvaleronitrite and a2ot:ns(2^-Gyanovaleric adid), 
2^2'-a2»Us(2^^dhu>pr<q)ane)diliydrochloride and tibe like, hydropc»ro»des such as 
^yt^y^ig^ti^ t*-bntyl» and t-amyl hydroperoxide, dialkyl pyxides such as di-t-bulyl and 
dicumylperoidde, peroxyesters such as t-but^erbenzoate and di-4-butylperoxy 
pfatalate, diacylperoxidra sudi as benzoj^ peroxide and lauroyl peroodde. 

20 

The polymerisation may fiirther be carried out in the presence of a chain transfer agent 
or a cham terminator to tailor ttie molecular weight and/or properties of the 
fluoroc3hemicaI copolymer. Typically, the fluorochemical copolymer of the present 
invention has a w^ght average molecular weight between 5000 and 1 000 000, 
23 preferably between 5000 and 500 OOO. 

The fluorochemical oompoKdon may contain fiirther additives such as buffering agent, 
ag^s to hnpart fire proofing or antistatic propoties, fimgiddal ageots, optical 
bleadMng agents, sequestering agents, mineral salts and swdling agents to promote 
30 penettatioa Kisparticulariy prefeiredtomcludeoneormoreauxfliaiy compone^^ 
other than the fluoropolymer and that are cs^jable of fiwther improving the oil- and/or 
water r^ellenQr properties ofa substrate treated with the fhiorochenucal con^odtion. 
Preferably, the auxiliary con?)onents are capable of improving the durability of the 
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repellency properties. The auxiKary components are generally non<-£tuoriiiated organic 
compoijnds and are also called extenders hereinafier. Suitable ext^ders capable of 
improving the oil- and/or water repellrac/ properties include for example blocked 
isocyanates inchidiii^ aromatic and afiphaiic blocked isocyanatos, al^haiic 
S polyisQcyanates and aromatic or aliphatic catbodiimides including aromatic or aliphatic 
polycaibodiinMdes. Amfliaorcompoiiients that are genc^^ 

durability of the repellency properties include non-fluorinated organic compounds that 
have one or more groups (or a precursor thereof) capable of reacting with the sur&ce 
of the substrate. Examples thereof include compounds that have isocyanate groups or 

10 blocked isocyanates so-cailed isocyanate ejrtendeis or blocked isocyanate extenders. 
Such extenders are commercially available. Examples of isocyanate extenders include 
Baygard™ VP SP 23012 avaflable from Bayer Coip,, Rticoguard^^ EPF 1421 
available from and Tubicoat™ Fix ICB available from CHT. Examples of blocked 
aromatic isocyanate extendets indude Baygard^ BDW avsulable from Bayer Ccip. 

15 and Hydrophobol™ XAN available from Ciba-Gdgy. further useliil eoaenders indude 
the condensates or precondensates of urea or melamine with formalddhyde. Examples 
of mdamin© based extenders indude Cerol™ EWL available from Clariant and 
Freepd™ 1225 availabte from BF Goodrich, 

20 Further usefid additives mchide anionic bmders. Suitable anionic binders include 
polym^ having one or more adonic groups for emaple deriving from one or more 
monomers having an anioiuc group and anionic dispersions of polymers^ in particular 
dispersion of non-ionic polymeis obtained with an anionic smT&ctant, Examples of 
amonic binders based on polymers having anionic ^oups mclude polymers deri^vable 

25 from the polymerization of one or more a,3 unsaturated carboxylic adds such as 

acrylic acid, methaciylic add, itaconic acid and maldc add. Suitable comonomers for 
use with the a,3 unsaturated carbo>iyfic adds include alkyl acrylates or alkyl 
methaciylates preferably having 1 to & carbon atoms in the alkyl group, acrylamide, 
meth3dola(»ylamideandhydro?Qrelhylmeti3aciylate. Examples of anioiuc binder ba^ 

30 on an anionic polymer dispersion include dispi^sions obtained by dispersing a 
polyvinylacetate or po^rvinylalcohol with an anionic sur&ctant A commerdaUy 
available ardonic acrylic bind^ iadudes Hy<ar™ 26553 avaHable from Noveon Inc. 
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When used, the amonic bind^ will typically be present in a wdght ratio of at least S: 1 
relative to the fluoropolymer of the fiuorodiemicai conipositioiL Preferably, the 
w^gfat ratio of anionic binder to fiuoropotymer is between 30:1 and 100:1 . 

5 The flucxrochendcal coxnposttion is preferably in the fbrm of an aqueous exxniMon but 
nmy also be an oigatac solvent based compoationi The fliuorocheniical couis)osttion 
can be applied using conventional application methods. An aqueous ^Hulsion will 
generally contain water, an amount of fluorochemical composition effective to provide 
repellent properties to a substrate treated therewith^ and a surfactant in an amount 

10 effedive to stabilize the emulsion- Water is preferably present in an amount of about 
70 to about 2000 parts by weight based on 100 parts by weight of the fluorochemical 
Gomposttion. The sur&ctant is prefeiBbly present in an amount of about 1 to about 25 
parts by wdght, preferably about 2 to about 1 0 parts by weigjht, based (m 100 parts by 
wdght of the fiuorodixemical composition. Conv^cmal cationiCp anionic, non-ioxuc 

15 and zwitter ionic smJ^u^tants axe suitable. 

The amount of the tneatii:^ contpo^tion applied to a substrate in accordance with tibis 
invention is chosen so that suffidentty high rcpellenc^ properties are imparted to the 
substrate sur&ce, s^d amomA usually bdng sudilhat 0.01% to 3% by wdghfc^ 
20 preferably 0,05% to 2% by wei^. more pre&rably 0.1 to 1% by we^t, based on the 
wei^ of the substrata of fluorodaemical composition is pres^ on the treated 
substrate. 

The substrates treated by the fluorochemical composilion using the method of this 
2S invention are not especially linaited and include fibrous materials such as textile, non- 
woven web of thermoplastic polymer fibers and/or cellulose fibers. The fluorochemical 
composition is particularly use&l for imparting rep^ency properties to non-woven 
substrates fbr application in the medical fields such as surgical drape or gown or 
wr^ping for surreal instruments or for textfli e, in particular fbr outerwear or rainwear 
30 articles. 

In order to afiect treatment of a substrate, the substrate can be immersed in a diluted 
emulsion, com^iis^g the fluorociiemical polsnner and optional additives. The saturated 
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^^strate can tiben be run through a padder/toller to remove e?^ss emulsion^ dried and 
cured in an oven at a temperature and for a time sufficient to provide a cured treated 
Sttbs4r0te. This curing process is typically carried out at temperatures between about 
and about 190*='C depending on the particular ^stem or application method used. 
5 In general, a temperature of about 120^C to 1 70^, in particular of about 130^=^0 to 
about ISO^C for a period of about 20 seconds to 10 minutes, preferably 2 to 5 minutes, 
is suitable* A jSirflier alternative jfor applying the composition includes a so-called foam 
application wherdn the composition is applied as a foam to the subsrtrate. which is then 
dried and cured. For a foam application^ the composition vnll g^imdOly be Jn a MgUy 
10 concentnitedfbnn and the composition \viil then generally in^ A 
hi^iliy conc^itrated composidoii fi>r a &am application would typically include the 
fiuoropolymer in an amount of up to 20% by weight 

EXAMPLES 

15 

The invention is fiirfher illustrated by refbraice to the following emmples without 
however the intention to limit the invention fh^eto. 

Fonnulation and Treatment Procedure 

20 Treatment baths were formulated contaming a defined amount of the 

fluorochesnm^ treatment agent Treatments were appSed to the test substrates by 
pad^g to provide a concentration of 0^5 or 0.3% solids (based on &bdc w^ght and 
indicated aa SOF (solids on &bric)) and drying and coring at a temperature and time as 
indicated in the examples. Substrates used for the evaluation of treatments of this 

25 invention are all commecdaUy available and are listed below: 

PES/CO: Grey polyester/cotton 65/35, style No. 2681.4, obtained from Utexbel N.V., 
Ronse, Belgium 

PAji : Polyanrido microfiber, style No, 7S19.4, obtained from Sofinal, Belgium 
PBSji 1 Polyester microfiber, style No. 6145.3, obtained from Sofinal, Bd^um 
30 PES/CX) medical nonwoven, obtained from AWstrom Fiber Composites 
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Respectrw data of water and ofl rqpdleocy shown in flie following Examines 
and Comparative Examples are based on the followjng methods of measoremeat and 
evaluation criteria: 



5 BwadesmannT^ 

The unpr^oadng efiect of rain on treated substrates was detemuned uang the 
Bundesmaon Test Method (DIN 53888). 

IhtMs test, the treated substxatesweresubjected to a simulated tainM. 'wMe the back 
of the substrate was b«ng nibbed. The appearance of ih© upper exposed suifeoe was 
10 chedtedvisttaUyaflBTl^SandlOndiWitesandwasgl^ 

sin&ce wetting) and 5 (no water lanains on the soffiice). SumBundessnann as 
reported was the sum of the three r attngs 

Spiay Rating (SR) 

15 ite spray latiflgofa treated sabstiate is a vdueindicath^ of the dynamw 

repellency of the treated substrate to water that impinges on the treated substrate. The 
repenency was measured by Standard Test Number 22. published in &e 1985 
Techracal Manual and Yearbook of the American Assodation of Tescdle Caieniists and 
Coloifets (AATCC), and was expressed in terms of ' spray ratit^' of the tested 

20 substrate. The spray rating was obtained by spraying 250 ml water on the substrate 
from a hdght of 15 cm. The wetting pattern was visually rated using a 0 to lOO scale, 
where 0 meant complete wetdng and WO meant no wetting at all. 



CMIRepelleMyCOBL) 

25 The oil repeliency of a treated substrate was measured by the American 

Association of Textile Chemists and Colorists (AATCC) Standard Test Method No. 
1 18-1983, \>i*ich test is based on the resistance of a treated substrate to penetration by 
oils of varyiog sur&oe tensaons. Treated substrates resistant only to Ni^ol® mmeral oil 
(the least penetrating of the test oils) were gwen a laling of 1. whereas treated 

30 substrates resistant to heptane (the most penetrating of the test dls) were ^ven a 
rating of 8. Other intermediate vataes were determined by use of other pore oils or 
mixture of oils, as shown in the following table. 
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Standard Tast ligtads 



AATCCOflRepelleacy 


Compostioss 


Rating Number 




1 


Nujol® 


2 


Nujol® /n-Hexadecane 65/35 


3 




4 


n-Tetradecane 


5 


a-Dodecane 


6 


n-Decane 


7 


n-Octaae 


8 


n-Heptane 



5 Water Rspellency Test O^-'R) 

The water repellency (WR) of a saibstrate v?as measured using a series of 
water-isopropyl alcohol test liquids and was expressed in tenns of the *'WR** ratitg of 
the treated substrate. The WR rating ooiresponded to the most penetrating test liquid 
that did tiot penetrate or wet the substrate suifece after 15 seconds exposure. 

10 Substrates wMch we penetrated by or were resistaitt 01^ 

isopropjd alcohol), the least penetrating test fiquid, were given aiating of 0, whereas 
substrates resistant to 100% isopropyl alcohol (0% waterX the most penetiating test 
liquid, were gjven a rating oflO. Other mtermediate ratings were calculated by 
dividing the percent isopropyl alcohol in tixe test liquid by 10, e.g., a treated substrate 

15 resistant to a 70%/30% iaopropjd alcohol/water bl«id, but not to an 80%/20% blen4 
would be given a ratii^ of 7. 

Laundering Procedure 

The procedure set forth below was used to prepare treated substrate samples 
20 designated in the examples below as 3HL IR (5 Home Laimderings - fronmg). 
A 230 g sample of generally square^ 400 cn^ to about 900 cm2 sheets of treated 
substrate was placed in a washing madiine along with a ballast san^Ie (1 .9 1^ of 8 oz 
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febric in the fonn of generally square, hemmed 8100 cm2 sheets). Acommerdal 
detergent C Sapton", available from Henkel, Gennany, 46 g) was added and the washer 
was fitted to high water levd with hot water (40o C.+/-3° C). The substrate and ballast 
load were washed five times usiiig a ja-minute nonnal wash cyde followed by five 
linse cycles and ceotrifbging- The samples wet© not dried b^ween repeat cydes. After 
diyin& Ae aaiiq)les were pressed osit« an iron whh the tempera^ 

thesiAstrate. 



Pry Clean Procedare QXT) 

The aMliiy of a siO^stratet treated according to the method o 
continue perfoiming its fimctiOT after bang subjected to dry deaning was determined 
accorfing to AATCC test method 170-1983. note 10.1. 



15 



20 



Hydrostatic pressure test (HH) 

The hydrostatic pressure test was done according to the American Association 
of Textile Chemists and Colorists (AATCC) Standard Test Method No. 127-1989. The 
test is based on the resistance of a treated substrate to peiaetration by water. A 
conditioned substrate was clamped over a horizontal orifice with an 1 1 .5 cm diameter 
operaoig and was exposed to a M«»static head of distiUed water at a temperature of 
27'"C (+- rC), increasing m pressure. Tb& speed of increa^ head was selected at 10 
ctnAnin. The height was recorded Mvbsa leakage first occuned at three places on the 
mounted substrate. The aveta^ pressure jfor three substrates was recorded. 



Abbreviations 

25 V-50 : 2.y-Azot»s(2-«nndinopiopane) dihydrodUorids^ available firom Wako 
iBMA: isobulyl methacrylate 

Ethoquad*»« 18/25 (Akzo Chemicals): medryl polyoxyetbylene (15) octadecyl 
ammonium diloiide 

Hydrophobol™ XAN: ojdroe blocked isocyanate extender fi-om Ciba45fflgy. 
30 FC : fluorochemical 
HC: bydrocarbon 

TSEMA: 2r-hydroxyeib^ metbacrylate 
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JQPDI: isophorone ^socyeaa^& 
BO : 2-butattoiie oxkue 

MeFBSE(M)A: N- methyl perfluoro-butyl sulfooamidoethyl (meth)acrylate 
MdFOSE(&l)A: N-methyl perfluoro-octy! sulfonamidoetbyi (n]ieth)a(aylate 
N-MAM: N-hydrojqroethyl aoylamide 
OOMA: o<±adecyl methactylate 

Tuhicoat™ Fix ICB; aliphatic ofigonaeric Jsocyanate extender £tom CHT 
VCh: viiv/lid^e diloride 

UM : methane monomer. IPDWIEMA/BO, prepared accoidiiig to the procedure as 
ghreainEP 981 567, p 13, lines 11-16. 

BisomerMPEG2000MA. : ms&xxxy pdyethylraie^tycol (2000) naethaciylaie, available 
fromBPChensicals 

Sermul™ EA 146 : nonylphenol polyethylene glycol ether (15 EO) sal&te. Na salt, 
available &om Condea 

Sermiil™ EA 266 : C13 alcohol polyethylene glycol ether (15E0) sulfete, Na salt, 
available fiom Condea 

mconate™ AOS : Sodium C-14-16 alpha olefin sulfonate, available W Witco 
UniqTfM SCS 6351 : aliyl polyethgdene glycol ether (20 EO), available fiom Umchona- 

icr 



i^eparafi on of ilnorochemical comp ogitinMs 

Fluorochemical compositions FC-1 to FC-Il, and comparative compositions CFC-1 
and CFC-2, as give» to table 1, t^f«:e made according to the piocedxwe as described for 
the syndesis of MeEBSEA/VCb 65/35 (PC-1) : 

A 250 ml glass bottle was charged with 39 g MeEBSEA, 120 g water and 30 g 
acetone. 3 g Ethoquadw 18/25 (5 % on solids) was added as catiomo sut^ctant. After 
0.3 g V-50 initiator (0.5 % on solids) was added, the bottle was deaerated and purged 
with nitrogen. 21 g VCfe was added and a quick stream of nitrogen was passed over 
the reaction mixhire. Hie bottle was sealed and was put in a Launder-O-meter 
(AATCC Standard fiistrument avaflable from Atlas) at atemperature of 72°C, during 4 
hours. After polymerization, acetone was occasionally removed under reduced 
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pressure, to obtain a 33% sofids emulsion. This emulsion was then used to treat 
substrates by pad appKcafion as outlined above. 

Fhjorochemicals FC-12 to FC-21 and comparative fluofodiemicaas CFC-3 and CFC-4, 
5 were made acccjrding to the same procedure, but uang dififereot esmuisifier systems. 
FC-12 and FC-14 to FC-19 and CFC-3 wm© made uang a noijrture of Witconate™ 
AOS/Seninirn«EA 14drtJiuq™ SCS 6351 3.5/3.3/0.25. FC-13, FC-20 and FC-21 and 
CFC-3 and CFC-4 were made using WitconateTtw AOS/Seimul™ ea 266/Uniq™ SCS 
6351 3.5/3.3/0.2. Hie r^iMog (fisp^ons vAtsxe amonicaUy stabilized. 
10 In an cases latexes were prepared TOAvBiy little i»agaluittfe 
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Examples 1 to 3 

In examples 1 to 3, diflferent substrates^ as given m table 2, weretreated with aqueous solutions 
of fluorodiemical copolymers IFC-l . FC-3 and F05 respectively by pad application, so as to give 
aix add-on level of 0,3% SOF. Comparative example C-I was made by treating substrates with a 
homopolymer of MeEBSEA. The treated substrates were dried and cured at 150X during 3 
minutes. Oil and vrateriepeUency were measured before and after Ther^ts 
are g^v^ in table 2. 



Table 2 ; substrates treated with MeEBSEAA^Cl2 copolymers 



Performance 


Substrate 




Ex2 


Ex3 


,C-1 






(FC-1) 


(FC-3) 


CFC-5) 


(CFC-1) 


OK. 




1.5 


2 


2.5 


2 






1.5 


2.5 


1.5 


2.5 




PES/CO 


3 


3.5 


2.5 


4 


Slim 


PESii 


14 


12 


12 


3 


Bundesmaim 


PA(i 


4 


4 


3 


3 




PES/CO 


3 


3 


3 


3 


5E1LIRSR 


PESiJi 


100 


85 


80 


70 




PAii 


70 


60 


50 


0 




PBS/CO 


60 


60 


0 


0 



The results indicate that the dynamic water repdlency and durability of a substiate treated with 
C4 perfluoroalkyl type homopolymer could significantly be improved for all substrates via the 
incoiporation of vinylidene chloride. Especially on PESfi, very strong Bundesmann results and 
good durability were obtained, even with low YCh levels. 



In examples 4 to 7 substrates were treated with fluorochanical copolymers as ffvea in table 3, by 
pad application to give 0.3% SOF. After treatment, the substtates were dried and cured at ISO^C 
duxing 3 winutes. The repellency properties were measured initially and a&er 3 home launderipgs 
and also after dxy dean application. The results axe givenin table 3. 
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Table 3 : Substrates treated with fluorocheimcal copolymers 





Substrate 


Ex4 
(FC-3) 


Ex 5 

(BCrS) 


£X 0 

(FC-Ti 


EX f 

OFC-8) 


OR 


PESji 


1.5 


0.5 


2 


0.5 


PAii 


2.5 


1.5 


3.5 


1.5 


PES/CO 


3,5 


1.5 


4.5 


1.5 


Sum BimdesamDn 


PESn 


9.5 


10.5 


8-5 


12 


SR 


PAii 


85 


90 


80 


90 


PES/CO 


80 


90 


80 


100 


SBLTSiSBi 


PBSit 


85 


60 


80 


100 


PA^ 


0 


60 


0 


70 


PES/CO 


0 


0 


70 


0 


1I>CSR 


PES{i 


75 


0 


50 


80 



■nie lesutiB in table indicate lliat good dl and water rq>dlency was obtained wbfift substrates 
5 wra-e treated with a flnorodifimicaicopo^yme^ 

replaced by a hydiocaibon monomer and monomor coaqaisang a cwie sites, thus having lower 
Huodne content. 

Esperaally on PESji good oU lepellency and imj^'oved durable water repellency - including 
laundering and dry-clean durability - could be obtained when a hydrocaibon monomer and a 
10 nM>nomercompri^gacui«8itewerein«Mporatedinthefluoro<*iem^^ 

Examples 8 to 10 

la. esample 8 PES/CO and PAji substrates were treated with fluorochemical copolymer FC-2 by 
pad appUcation so as to give 0,4% SOF. In examples 9 and 10, PES/CO and PAji were treated 
15 with a mixture of fluotodifimical oopotymer FC-2 and isocyanate extenders, by pad appHcation, 
so as to give 03% SOF FC and 0.1% SOF extender. The treated substrates were dried and cured 
at 150**C durii^ 3 nrin. The repellaicy properties were measured initiatty atid after 5 home 
launderings. The results are ^ven in table 4. 



20 
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Table 4 : PES/CO and PAii treated with fluctochemical copolymers and extenders 



Performance 


Substrate 


Ex 8 


Es9 


Ex 10 


Extender 




/ 


Hydrc^hobol™ 
XAN 


Tulrict>at™FixICB 


OR 


PES/CO 


4 


5 


5 




PA{i 


4.5 


5 


4.5 


Bundesmann 


PES/CO 


3 


6 


6 




PAji 


5 


4.5 


3.5 


5HLIRSR 


PES/CO 


50 


90 


95 




PAfi 


SO 


70 


75 



The results indicate liiat the water repellency perfomance of treated PES/CO substrates could be 
improved by the use of an exbmder. Not only the initial rqpellency was incxeased, but also mudi 
5 higher durability was observed. Forpolyanude substrates, espeda%thed«rabi% cotildbe 
increased. 



Examples 11 to 19 

In 6s:atnpies 1 1 to 19, PES/CO medical nosrwovesa substrates were treated by pad application 
10 with fluorochemical compositions, as given in table so as to g^ve an add-on level of 0.25% 
SOF. The treated subsliatM were dried in an oven at 160°Cfor2mmutes. Oil and water 
repdiracy were evaluated. The results are given in table 5. 



Table 5 : PES/CO non-woven treated with fluorochemical copolymers 



Ej£No 


fC 


OR 


WR 


HH(cin) 


11 


FC-1 


6 


9 


33 


12 


FC-2 


6 


9 


34 


13 


FC-3 


6 


9 


30 


14 


FC-4 


6 


9 


35 


15 


FC-5 


6 


9 


32 


16 


FC-8 


6 


9 


34 


17 


FC-9 


5 


8 


32 



23 
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18 


FC-10 


6 


10 


33 


19 


FC-11 


5 


8 


28 



As can be seen fiOTitaMe 5, non-wDven substtMesweremdehavingveiyMg^ water aw! oil 
T^eUouy. CNxid bydrostadc pressure was ntrtksed. 

5 Examples 20 to 27 

In examples 20 to 27, PES/CO non woven substrates were treated by pad ^jpJicaiion in an 
aqueous bath, set at a pH of 9, comprismg fluorochfimcal treating agent as given in table 6 and 
Hycai^ 26553 acrylic anionic binder. The substrates were treated so as to &w an add-on level 
of 0.6% SOF fluorochemical treating agent and 20% SOF binder. After treatment, the substrates 

10 w«e dried at ISO^'C fbr 2 minutes. The results of oil and water repell^icy are given hi table 6. 



Table 6 : non-woven substrates treated with fluorochenucal copolymers 



Ex 


FC 


OR 


WR 


HH(cm) 


20 


FC-12 


4 


9 


25 


21 


FC-13 


4 


9 


23 


22 


FC-14 


4 


9 


20.5 


23 


FC-15 


5 


10 


28 


24 


FC-16 


5 


8 


22.5 


25 


FC-17 


4 


9 


25 


26 


FC-18 


5 


9 


24.5 


27 


FC-19 


5 


10 


25 



As can be seen from the results m table 6, non-woven substxates having high oil and water 
15 lepelleacy were made. 

]R3jam ples 28 and 29 and comp argdvie examples C-2 and C-3 

In examples 28 and 29 and comparative examples 02 and 03, PES/CO non-woven substrates 
were treated by pad application in an aqueoiis bath comprising fluorochemical treating agent, as 
20 given in table 7 and Hycar™ 26553 acrylic anionic binder The substmtes were treated to have 
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an add-Oft level of 0.6% SOF fluorocheinical and 20% SOF binder. After treatment, the 
substrates were dried at 130<^C for 2 minutes. The results of oil and water tep^&asy are shren in 
table?. 



s ;]^^2:nonwos^ substrates treated Tvi&flu(m}cli^c^ 



Ex 


FC 


OR 


WB. 


HH(tan) 


28 


FC-20 


5.5 


10 


24 


29 


FC-21 


2.5 


9 


21 


C-2 


CFC-2 


4.5 


10 


21 


C-3 


CFC.3 


3 


9 


21.5 



Swptisingly, it has beaa noticed that the oil and water repdlency properties of substrates treated 
-with short oham alkyl groi^ containing flu(»t>cheniical polymers wo^ at least as good as the 
properties of substrates tr^cted with long diain (C-8) aliyl group containing fluorochemical 
10 polymers. 
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CLAIMS 

1. Method of treatins a non-woven substrate or textfle, coir?>rismgthe step of applying to said 
noft-wovai substrate or textile a fluoiocheniical owx^osftioa comprising a fluoropolyLQa- that 

s comprises: 

(a) between 25 ioA 97 mol^ of tinitstha* canbe derived fiomfluorinated. monomer 
selected £com the gcovqp connsting of monoiners according to the general fonnula: 
»rX-OC(0>C(R)-CSHi 

wherein Rf represents a perituorinated alqAatic group having 3 or 4 carbon atoms, 
X is an organic divalent Hnking group and Rrqpiesaitliydrogen or a lowwaBg^ 

group having 1 to 4 carbon atoms; 
Qi) between 3 and 75 mole % of ututs derived from a chlorine containing cooKmomer 
selected i&om the group conasting of vinyMene diloride, vinyl chloride and mixtures 
th^eo^ 

IS (o) optionally further units derived &<m monomers other than afhiorinated monomar and 

said chtoiioB craitaizung comonomet^ and 
the amount of nnits (a), (b) and (c) adding up to 100%, 
wheidiy said fluorodbiemical compoi^lion is applied in such amount that the wdgfat of 
fluoropolyraer on said non-woven substrate or textile is not more than 3% by weight based 
20 on the weis^ of said non-woven subslxate or textile. 

2. l»fethod according to daimlTidieidn the fluorodiemi^ 

amount that the wei^ of fhioropolymer aa said non-woven s»jbstrate or textile is not more 
than 1% by wd^ based on the wd^ of said non-woven substrate or t^e. 

25 

3. Method according to any of the previous daims wherem said optional fiirther units (c) 
comprise cure ate units and said fluoropolymer comprises said cure site uiuts in an amount of 
not more than 20 mole %. 

30 4. ^ifethod according to aiiyofthepre^wous claims wher^ said optionMfuriJie^ 

coio^dse units derived from a hydrocarbon comonomer of the formula set forth below and 
said fluoropolymer coo^iises said units in an anMunt of up to 72 mole %: 
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whereto Ra represetats an afiplialic group having 4 to 30 carbon atoms, L represents an 
organic divatent finking group and Z n^resents an ethylenically imsatuiated group. 



5. Method according t50 any of the previous claims \ndierein said oiganic divalent linking group 
X is selected from the group consisting of alkylene, arattgrlene^ aiyl^e, sulfonanudo, 
carbonrnnido, carbonyloxy, urethanyfene^ ureylene and combinations thereof. 

6. IVfethod according to any of the previous claims wherein said fluorochemical composition 
finther coirQ)ris€» an isocyanate extender, a blocked isocyanate extender, a melamine based 
e?(tender or an anionic binder. 



7. Method according to any of the previous claims wherdn said noit-woven substrate is a non- 
woven web of thennoplastic polymer fibers and/or cdlulose fibers. 

8, Method accor^ng to claim 7 wherdbi said non-woven su^ 
or a wrapping for surgical instruments. 



9. Method according to daimlwherdn said textile is a rain- or oute^ 

10. Non-woven substrate or textile having on a surfece thereof an amoujot of the fluoropolymer 
as defined in claim 1 of not more than 3% by wdght based on the wdght of said non-woven 
substrate or textile. 
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The present iiwenlion relates to a method of treating a non-woven substrate or teaaile. 
comprising the step of applying to said non-wov©i substrate or testfle a fluOtO<*emical 
5 compoation comprising a fluoropolymer that comprises: 

(a) between 25 and 97 mcAc % of units that can be derived fromfluorinated monomer 
selected from the group consisting of monomers according to the general formula: 

I^X-OC(0>C(R)=CIfc 

whereJtt Bf represents a peifluoiinated aliphatic group having 3 or 4 carbon atoms, 
Ifl X is an oigaaic divalent linking group and Rtt|H«senthydrit^ or a to 

groi^ liacving 1 to 4 caibcm atom^ 

(b) betweenS and75 molB% ofunits derived from a <Alottne containii«conionomer 
selected from tfao group consisting rfvinylidene chlorid*^. vinyl cUoride and mixtures 
there(^ 

15 (c) optionally fiirther units derived fioitt monomers other than a fluorinated monomffl: and 

said chbilne cowtainaig comonomers; and 
the amount of units (a), (b) and (c) adding up to 100%» 
whereby said fluorochemical compoation is appHed in such amount that the wei^ of 
fluoropolymer on said non-woven substrate or textile is not more than 3% by weight based 
3Xi on the wdght of said non-woven substrate or textile. 
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